] airglow which make use of Krassovsky's [1972] ratio to relate the fluctuations in airglow intensity to the fluctuations in temperature of the emitting gas. We summarize the theory needed to apply Krassovsky's ratio to the O I (557.7 nm) airglow fluctuations and use this theory to interpret measurements of the airglow temperature and intensity fluctuations.
The measurements of the O(•S) airglow were made at the
Arecibo Observatory in Puerto Rico during the Arecibo Initiative for Dynamics of the Atmosphere (AIDA) 1989 campaign. We used a single-etalon Fabry-Perot interferometer to obtain information on the integrated area, width, and relative Doppler shift of this emission line, for which we derived the intensity, temperature, and background winds of the lower thermosphere. Intensity and temperature fluctuations were extracted from the time variation of the measurements to compare with the theory.
Theory
Theories that describe how fluctuations in the intensity of the O(•S) airglow are produced by gravity wave disturbances have been presented by Hickey et al. [1993a Hickey et al. [ , b, 1997 Hickey et al. [ , 1998 ] and Makhlouf et al. [1997, 1998 ]. Here we follow and further develop the approach of Hickey et al. [1997, 1998 ]. Here we follow and further develop the approach of Hickey et al. [1997] . The ground-based spectrophotometric observations provide data on the vertically integrated airglow intensity (I) = (]) + (I')(I is intensity, angle brackets denote integration over the height of the emission region, the overbar refers to a timeaveraged background state, and the prime denotes departures therefrom) and the intensity-weighted temperature (T•r) =
(•) + (T'•) ((T•) = f dzTI/(I) (z is the vertical coordinate).
The transfer function ('1) between the gravity wave driven fluctuations in intensity-weighted temperature and the fluctuations in vertically integrated intensity is Krassovsky's ratio [Krassovsky, 1972; Schubert et al., 1991] (rl) : (T;)/(•',)
Airglow observations provide values for the amplitude and phase of the complex Krassovsky's ratio according to (1). Values of (r/) from dynamical-chemical theory can be compared with the observational values of (r/) to infer information about the airglow chemistry, the gravity wave field, the winds, and the atmospheric structure, as has been done in the above cited studies of the OH airglow. The O(1S) chemistry is given in Table 1 . We have assumed, in accordance with Bates [1988] 
A model for the upward propagation of gravity waves is needed to determine the dynamical factors fl, f2, and f3 and the altitude variation of T'/•. We use the full wave, gravity wave model of Hickey et al. [1994 Hickey et al. [ , 1995 Hickey et al. [ , 1997 Hickey et al. [ , 1998 ] for the propagation of nonhydrostatic, linear gravity waves from the troposphere up to a maximum altitude of 500 km. It includes dissipation due to eddy processes in the lower atmosphere and molecular processes (viscosity, thermal conduction, and ion drag) in the upper atmosphere, height variations of the mean temperature and horizontal winds, and Coriolis forces. The model accurately describes the propagation of gravity waves in an inhomogeneous atmosphere.
Inputs and Derived Quantities for the Basic State
Mean state quantities required for the full wave computations are provided by the mass spectrometer/incoherent scatter (MSIS-90) model [Hedin, 1991] . The altitude profile of mean state temperature is shown in Figure 1 
Dynamical Factors f•, re, and :f3; A Comparison of Full Wave and WKB Results
As discussed in section 3, the dynamical effects of gravity waves on airglow intensity are controlled by the factors f•, f:, and f3. In this section we discuss how these factors vary with gravity wave period. We also discuss how the dynamical factors, computed using the full wave (FW) theory, differ from the dynamical factors based on the WKB approximation employed in many of our previous papers [e.g., Schubert The magnitude of f2 also generally decreases with increasing period except for more complex behavior associated with the period interval of evanescence; the WKB approximation works rather well in calculating f2 at most periods, but it fails in and around the evanescent region (Figure 6a) . The FW calculation of f2, as is the case with f•, is influenced by severe wave damping for periods in excess of about 3 x 10 4 S. The factor f3 is essentially of unity magnitude at long gravity wave periods. In the evanescent period interval, f3 differs substantially from unity. The WKB calculations of f2 and f3 do not do well at evanescent periods. 
Krassovsky's Ratio

Instrument Description and Observations
The airglow data presented in this paper were obtained with a Fabry-Perot interferometer (FPI) located at the Arecibo Temperature and intensity data as a function of time were detrended by the removal of a best quadratic fit. The detrended data were filtered, interpolated to an evenly spaced grid, smoothed, and windowed. The filtering involved fitting the unequally spaced data with a Fourier series by least squares down to the mean Nyquist frequency. The series was truncated at high frequency to preclude spectral contamination due to large point-to point oscillations in the data. This also serves as an antialiasing measure for the smoothing step. Smoothing was done by a simple three-point averaging. A Hanning data window was then applied to the smoothed data. The smoothed data served as input to the spectral analysis. Both temperature and intensity power spectra were smoothed with a Bartlett spectral window with 6 degrees of freedom (bandwidth of 1.5/(r/2), where r is the length of the data set for a given night). The above data analysis procedure removes all waves with periods less than about an hour.
Data that yielded reliable estimates of Krassovsky's ratio are shown in Figure 10 . All data shown have been azimuthally All the estimates of Krassovsky's ratio in Table 2 are at periods between about 5 and 10 hours (there is one estimate at a period of 3.3 hours). We will see below that (r/) is insensitive to period at these long periods, so it makes sense to average all the estimates of the amplitude of (r/) in Table 2 A notable aspect of the data shown in Table 2 is that differences between values of (r•) among various wave periods on a given day are significantly less than the differences among various days for a given wave period. Also characteristic of the data is the preponderance 
